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(57) Abstract 

A selective call radio (10), includ- 
ing a housing (12), has a display (18) and 
touchpad (22) of the same size. The dis- 
play is mounted to a surface on one side of 
the housing, and the touchpad is mounted 
to another surface on an opposite side of 
the housing, directly opposite the display. 
A screen surface of the display and a touch 
surface of the touchpad are parallel and 
have a same number of edges. Sliding 
of a user's fingertip on the touchpad in a 
right-to-left direction causes movement of 
a pointer (26) in a left-to-right direction, 
and vice versa. Movement on the touchpad 
causes movement in an identical amount on 
the display. 
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SELECTIVE CALL RADIO WITH CONTRAPOSED TOUCHPAD 

Fi<bid of the Invention 

5 This invention relates in general to selective call radios and more 

specifically to a selective call radio having a touchpad. 

Background of the Invention 

10 Selective call radios generally include a display and one or more 

buttons to control information appearing on the display. Recently, the 
display on selective call radios has become more computer-like in 
appearance and function, i.eJ;: displays have become larger, have 
comprised more pixels, haveused graphical user interfaces (GUIs), 

15 including icons, and have included movable cursor-like objects called 
pointers. Accordingly, there Ihas arisen the need to control the 
movement of the pointer to select among the icons and words appearing 

on the display. : 

Well known is the use 1 ! of a set of four buttons for movement of the 

20 pointer in the up, down, left,,! and right directions, respectively. Also, 
known is the mounting of a trackball or a mouse on a portable display 
device. See, for example, W^rld Intellectual Property Organization 
international publication number WO 91/1677, entitled Portable Graphic 
Display Having Integral Display Movement Tracking, by DeLuca, et al., 

25 published 31 October 1991. .lin addition, a portable transceiver having a 
touch screen is known. See, Cor example, U. S. Patent No. 4,916,441, 
entitled Portable Handheld Terminal, issued April 10, 1990 to Gombrich. 
Further, a two-way acknowledge-back pager' utilizing touch sensitive 
technology in association wit^'a GUI is described in U. S. Patent No. 

30 5,459,458, entitled Virtual Phger for General Purpose Data Terminal, 

issued October 17, 1995 to Richardson, et al., and assigned to the assignee 
of the present invention. '■■ , 

Touchpads on portable computers are well known. See, for 
example, U. S. Patent No. 5^69,194, entitled Apparatus and Method for 

35 Provided Different Input Device Orientations of a Computer System, 

issued November 21, 1995 tovGlark, et al. However, touchpads on known 
portable computers are mouiited on a surface on the same side of the 
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portable computer housing as is mounted the display screen,, such that 
both the display screen and the touchpad are visible to the user. Further, 
touchpads on portable computers?are coupled to display screens such that 
movement from left-to-right on'- the touchpad corresponds to movement 
5 in the same direction on the display screen. Some touchpads are 
detached and separate from an associated display screen. However, 
neither known detached touchpads, nor known touchpads fixed to a 
device with a display, has any provision for reversing the effect of 
movement along one of the axes^f the touchpad. Also, touchpads and 

10 display screens on known portable computers are of dissimilar size, 

thereby, disadvantageously, not allowing movement on the touchpad to 
be on the identical scale as movement on the display screen. 

Thus, what is needed is a selective call radio having a display 
screen, or display, and a touchpad for efficiently controlling the 

15 movement of a pointer, or cursor-like object, appearing on the display. 

Brief Description of the Drawings 

FIG. 1 is a front view of a selective call' radio showing a pointer of 
20 an exemplary simplified graphical), user interface (GUI) on a display in 
accordance with the preferred embodiment of the present invention. 

FIG. 2 is a rear view of the^selective call radio showing a touchpad 
and a position "x" on the touchpad corresponding to the pointer of FIG. 1". 

FIG. 3 is front view of the Elective call radio showing the pointer 
25 at another position on the exemplary simplified GUI of FIG. 1. 

FIG. 4 is a rear view of the ^elective call radio showing the 
touchpad and another position "x:' on the touchpad corresponding to the 
position of the pointer shown in ,IjIG. 3. 

FIG. 5 is a perspective view of the selective call radio showing the 
30 GUI with the pointer at the position shown in FIG. 1, and a finger of a 

user's hand contacting the touched at the position "x" shown in FIG. 2. 

FIG. 6 is a perspective vieW'of the selective call radio showing the 
GUI with the pointer at a third position, and a finger of a user's hand 
contacting the touchpad at a corresponding third position "x". 
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Description of the Preferred Embodiment 

FIG. 1 is a front view of a selective call radio 10 comprising a 
selective call radio housing V2. The housing 12 has a first surface 14, i.e., 
5 the front, and a second surfape 16, i.e., the rear, shown in FIG. 2. The first 
surface and the second surface are on opposite sides of the housing. 

A battery powered, po'rtable selective call radio 10, such as, for 
example, a one-way pager ori'a two-way pager, operates to receive a radio 
frequency signal via an antevina. The selective call radio 10 includes a 

10 receiver that couples the received signal to a demodulator, which 

recovers any embedded infojrtnation using conventional techniques. The 
recovered information is coupled to a controller that interprets and 
. decodes the recovered information. The controller typically comprises a 
microprocessor having a signal processor (decoder) implemented in both 

15 hardware and software. In as .manner that is well known in the art, the 
recovered information is checked by the decoder, which implements the 
signal processor that correlates a recovered address with a predetermined 
address stored in the selective call radio's non-volatile memory. The 
non-volatile memory typically has a plurality of registers for storing a 

20 plurality of configuration words that characterize the operation of the 
selective call radio. The selective call radio selects a message by 
performing a correlation between a predetermined address associated 
with the selective call radio and a received address. When the addresses, 
correlate, the controller couples message information to the message 

25 memory. The selective call rjidio includes a display 18 mounted to the 
first surface 14 of the selective call radio housing 12. In response to the 
recovered information and to settings associated with user controls, the 
selective call radio includes ^ means for generating an image capable of 
being presented on the display 18 that presents the message information, 

30 and means for signaling the iiser via an audible or tactile alert that a 
message has been received, the display 18 is preferably comprised of a 
liquid crystal display (LCD) screen of one-eighth standard video graphics 
array (VGA) resolution. Software, stored in the non-volatile memory 
and executed by the microprocessor, produces a graphical user interface 20 

35 (GUI) on the display 18. The. operation of a selective call radio is well 
known to those skilled in thei art; however, the operation of a selective 
call radio with a display is more fully described in U. S. Patent 



j! 
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Application No. 08/461,610, entitled Combination Information Display 
and Proximity Sensing Apparatus /Hied June 5, 1995 by Rasor, in 
U. S. Patent No. 5,182,553, entitled Communication Receiver Providing 
Displayed Operating Instructions /issued January 26, 1993 to Kung, and in 
5 U. S. Patent No. 5,379,030, entitled User Friendly Channel Selection in a 
Selective Call Receiver and Method Therefor, issued January 3, 1995 to 
Nolan, et aL, all of which are assigned to the assignee of the present 
invention, and each of which are 'hereby fully incorporated by reference 

herein. t: J} 

10 Referring now to FIG. 2, in accordance with the invention, the 

selective call radio 10 includes a tbuchpad 22 mounted to the second 
surface 16 of the selective call radio housing 12. Unlike known selective 
call radios having touch screens which disad vantageously tend to become 
dirty and oily due to frequent touching, the display 18 of the selective call 

15 radio 10 in accordance with the-invention does not tend to become dirty 
or oily because it is the touchpad'22, and not the screen, which is touched. 
Referring now to FIG. 1 and FIGV^;, the display 18 has a plurality of edges 
11, 13, 15 and 17 and the touchjjafH has a same number of corresponding^ 
edges 21, 23, 25 and 27, and each- of the plurality of edges of the display are 

20 parallel to each of the corresponding edges of the touchpad. 

The touchpad 22, the display 18, and the controller (not shown) are 
coupled through means for interconnecting and comprise a system that 
produces a mirror-image mapping of points on the touchpad with 
corresponding points on the display. Comparison of the display 18 

25 shown in FIG. 1 with the touchpad 22 shown in FIG. 2 shows the mirror-, 
image mapping. As a result of :: tfce mirror-image mapping, a left-to-right 
touching movement on the touchpad produces to a right-to-left GUI 
pointer movement on the display; FIG. 1 shows an exemplary menu title 
bar 24 with a pointer 26 positioned at the title "Messages" 28 on the left of 

30 the display. FIG. 2 shows a position 30, indicated by an "X" on the 

opposite, right side of the touchp&d, that corresponds to the pointer being 
at the word "Messages". This mapping, in accordance with the 
invention, differs from the mapping of points on touchpads mounted in 
the prior art manner (i.e., the mounting of a touchpad on the same side 

35 of a device as an associated display). This novel mapping of points on the 
touchpad is accomplished preferably through the use of hardware 
changes in the coupling between-the touchpad and the display; 

i' 

. r 
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alternatively, the mapping is.accomplished through the use of software 
elements stored in non-volatjjle memory or in firmware, and executed by 
the microprocessor. Because .touchpads have, in the prior art, been 
mounted to the same side of ^device as the associated display, both the 
5 display and touchpad were visible at the same time to a user A touchpad 
mounted to a selective call rajdio housing in accordance with the 
invention, however, is not visible to a user at the same instant that the 
user is viewing the display, and this feature provides unforeseen benefits 
as herein below described, 
in FIG 3, together with FIG. 4, show another example of the mirror- 

image mapping of the touchpad 22 and display 18 relative to an axis of the 
touchpad and an associated axis on the display. In the preferred 
embodiment, the component ;df coordinates along longitudinal axes of 
the substantially rectangular touchpad and display are reversed As a 
15 result, a component of touching movement on the touchpad along its 
longitudinal axis produces a Component of movement of the pointer on 
the display along the display- longitudinal axis, but in a reverse 
d- ecJn. FIG. 3 shows the punter 26 at the word "Set" 32 of a pulldown 
menu 34 under the category 'fewer" 36 appearing on the right side of the 
menu )n Hirated bv an "X" on the left side of 

20 display. FIG. 4 shows a posifipn 38, indicated by an 

.he touchpad, that corresponds, to tM pointer being a. .he word Set It 
hoi be understood that .hfeimpimed GUI shown in FIGS. 1 ■ 4 , lor 
illustrative purposes only. A 'selective call radio 10 in accordance w„h 
."etvention alternatively us^s a more complicated GUI with icons, 

25 including animated icons. 

Referring now to FIGS. 3 and 4, the display 18 comprises a 
rectangular, substantially flat *creen surface 35 having a length 39 and 
width 41, and the touchpad comprises a rectangular, substantially fla 
touch surface 37 having the satoe length 39 and the same width 41. In 

30 known devices having a displky and a touchpad, the touchpad is 

substantially smaller than the; 3 creen which, in turn, requires some 
hardware or software means 4o scale shorter movement on the touchpad 
with longer movement on the; display. On the other hand, a selective call 
radio in accordance with the invention advantageously does not require 

35 any such means to scale movement between the display and the 
touchpad because they have the same dimensions. Further, in 
accordance with the invention! the display 18 and the touchpad 22 are 
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mounted on opposite surfaces 14 and 16, respectively, of the housing 12. 
Preferably, the display and the touchpad are mounted directly opposite 
each other. As shown in FIG. 5, the' selective call radio housing 12 
comprises at least one additional surface 40, adjacent to both the first 
5 surface and the second surface. Referring again to FIGS. 3 and 4, both the 
touchpad and the display are mounted to the housing such that a distance 
43 between an edge 45 of the touchpad and the at least one additional 
surface 40 is substantially equal to a distance 47 between the 
corresponding edge 49 of the display screen and the at least one additional 

10 surface 40. Similarly, the touchpad and the display are mounted to the 
housing such that another distanced 1 between another edge 53 of the 
touchpad and another surface 55 qf the at least one additional surface 40 is 
substantially equal to a distance 57!between the corresponding edge 59 of 
the display screen and the other surface 55 of the least one additional 

15 surface 40. Unlike known housings having provision for a touchpad, 
and which have the touchpad and/display adjacent to each other, a 
housing in accordance with the invention advantageously has the 
touchpad contraposed to the display. 

Referring now to FIG. 5, the* user navigates within the GUI, 

20 including selectively viewing messages on the display 18, through the use 
of the touchpad 22. The operatiomof a touchpad 22 to control a pointer 
on a GUI- is well known, and a description of the operation of a touchpad 
is described in U. S. Patent No. 4^29,747, entitled Human-Machine 
Interface Apparatus, issued Decemper 12, 1978 to Pepper, and in U. S. 

25 Patent No. 4,302,011, entitled Video Game Apparatus and Method, issued 
November 24, 1981 to Pepper, wHish are hereby fully incorporated by 
reference herein. FIGS. 5 and 6 show, in phantom, a hand 46 of a user 
holding a selective call radio and^dperating the touchpad in accordance 
with the invention. Typically, a fahgertip 42 of a user is put in contact 

30 with the touchpad 22 which produces a signal corresponding to the 

Cartesian coordinates of a point 44; ; pf contact. In FIG. 5, for example, the 
user's fingertip is under the word -".Messages" 28 in the menu title bar 24, 
and, in accordance with the invention, the pointer 26, which in this 
example is a hand icon, appears at the word "Messages". The invention 

35 does not require the appearance of a separate pointer, such as the hand 
icon; rather, the word "Messages" 'is alternatively highlighted in any- 
other manner, such as with inverse contrast, when the fingertip of a user 
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is in contact with the touchpad at a point 44 directly under the word 
"Messages". The value of the signal changes in accordance with changing 
coordinates as the fingertip 42. is slid to, or otherwise positioned at, 
another point 48 (see FIG. 6) on the touchpad 22. In FIG. 6, the user's 
5 fingertip 42 is at a point 48 oh the touchpad on the rear of the housing 
directly opposite a point 50 pip the display on the front of the housing 
near the word "Select" 52 of a pull-down menu. As the pointer is moved, 
a word or icon is typically highlighted when the pointer is within a 
predetermined zone near the ^ord or icon. In FIG. 6, for example, the 
10 word "Select" 52 is shown highlighted. Preferably, the touchpad is 

directly contraposed from the'display as indicated by arrows 60, 61 and 62, 
the double arrowheads of each arrow pointing to matching corners of the 
display and touchpad, respectively. 

Referring again to FIG A, the selective call radio includes a button 
15 54 on the housing 12 accessible to the user for use with the touchpad 22. 
The button 54 is used to activate the operation symbolized by a word or 
icon at which the pointer is positioned. Alternatively, the button 54 also 
acts as an "on" switch, and the selective call radio 10 automatically turns 
itself off after a preselected period of inactivity. 
20 In summary, a selectiv^.call radio housing is shown with a 

touchpad matching a display jjn both size and shape, and mounted to a 
surface of the housing direct^ opposite the display. The placement of the 
identically sized touchpad directly opposite the display has the 
unexpected result of the display and the touchpad feeling to a user as 
being a single unit. Advantageously, when a user slides a fingertip across 
the contraposed touchpad, it Unexpectedly feels tp the user as if the user's 
fingertip is touching and sliding across the back of the display itself. 

While a detailed description of the preferred embodiment of the 
invention has been given, it should be appreciated this invention can be 
realized in a number of embodiments, of which the disclosed 
embodiment is only one alternative, without departing from the scope of 
the invention as set forth in th* appended claims. For example, the 
housing, display, and touchpad shown in the preferred embodiment are 
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rectangular; however, it is foreseen that they can be shaped otherwise. As 
a specific alternative example, the housing can be round, the screen 
surface and touch surface can be circular, the means for interconnecting 
can utilize polar coordinates, and\there need be only one additional 
5 surface 40, which can be cylindrical; in shape. 
We claim: i i : 
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CLAIMS 

1. A selective call radio, comprising: 
a housing having! a first surface and a second surface, the first 

surface being approximately parallel to the second surface; 

a display mounted to the housing at the first surface; and 
a touchpad mourited to the housing at the second surface. 

2. The selective call radio !bf claim 1, in which dimensions of the 
display and dimensions of the touchpad are substantially identical. 

i!' 

3. The selective call radio bf claim 2, in which the display has a 
plurality of edges and the touShpad has a same number of corresponding 

15 edges and each of the plurality! of edges of the display are parallel to each 
of the corresponding edges of>he touchpad. 

4 The selective call radio of claim 3 in which the housing has at least 
one additional surface adjacent: to both the first surface and the second 
20 surface, and the touchpad is mounted such that a distance between an 
edge of the touchpad and the ?fc least one additional surface is 
substantially equal to the distance between a corresponding edge of the 
display and the at least one additional surface. ■ v 

25 5. A selective call radio housing having a first surface and a second 
surface, the second surface being opposite the first surface, comprising: 

a display mounted on the first surface, the display having a 
substantially flat screen surface; and 

a. touchpad mounted on the second surface, the touchpad 

30 having a substantially flat touch surface. 

6. The selective call radio housing of claim 5 in which the screen 
surface is substantially parallel; to the touch surface. 

35 7. The selective call radio jhousing of claim 6, in which the touchpad 
is mounted directly opposite the display. 



WO 98/06176 .' 10 PCT/US97/12891 

I 

8. The selective call radio housing of claim 7 in which dimensions of 
the display and dimensions of the /touchpad are substantially identical. 

9. A system for controlling a ;sjfelective call radio, comprising: 
5 a selective call radio housing; 

a touchpad fixed to the selective call radio housing and electrically 
coupled to the selective call radio. 3 the touchpad having an axis; 

a display for displaying a pointer of a graphical user interface, the 
display fixed to the selective call radio housing and electrically coupled to 
10 the selective call radio, the display, having a corresponding axis; and 

means for interconnecting the display and the touchpad such that a 
component of touching movement on the touchpad along the axis 
produces a component of movement of the pointer on the display along 
the corresponding axis in a reverse direction. 
15 Vi 
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Facsimile No. (703) 3O5-3230 



*ate of "filin g of the intcmationaj search report 
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ANDREW HILL Tj(Qcs-o Hfdijj 
Jelcphone No. (703) 305-8967 
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